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SIGNAL RECEIVING SYSTEM 

[0001] This application is a continuation-in-part applica 
tion of patent application Ser. No. (Not Known) 
(Attorney Docket No. D3301-00130) ?led on Jan. 13, 2004 
under the title “VARIABLE DIRECTIVITY ANTENNA 
AND VARIABLE DIRECTIVITY ANTENNA SYSTEM 
USING SUCH ANTENNAS”. 

[0002] This invention relates to a signal receiving system 
using a variable directivity antenna. 

BACKGROUND OF THE INVENTION 

[0003] A directional antenna may be used to receive a 
radio Wave from a particular direction better than Waves 
from other directions. A Yagi antenna is Well-known as a 
directional antenna. Avariable directivity antenna is used to 
selectively receive a desired one of radio Waves from 
various directions. An eXample of variable directivity 
antenna is disclosed in Japanese Utility Model Publication 
No. SHO 63-38574 Y2 published on Oct. 12, 1988. 

[0004] The variable directivity antenna disclosed in this 
Japanese UM publication includes ?rst and second antennas 
Which lie to orthogonally intersect With each other in the 
same horiZontal plane. Dipole antennas or folded dipole 
antennas are used as the ?rst and second antennas. A signal 
received by the ?rst antenna is applied through a ?rst 
variable attenuator to a combiner, and a signal received by 
the second antenna is applied through a second variable 
attenuator to the combiner. The directivity of the variable 
directivity antenna can be varied by adjusting the amounts of 
attenuation provided by the ?rst and second variable attenu 
ators. 

[0005] The above-described variable directivity antenna 
has directivity that can rotate, and, therefore, it can receive 
only a radio Wave from a desired direction selected from 
radio Waves from various directions. HoWever, the amounts 
of attenuation provided by the ?rst and second variable 
attenuators of the variable directivity antenna disclosed in 
Japanese Utility Model Publication No. SHO 63-38574 Y2 
are adjusted by varying the values of DC currents supplied 
to the ?rst and second attenuators. 

[0006] An object of the present invention is to provide a 
signal receiving system having its directivity varied With a 
modulated signal. 

SUMMARY OF THE INVENTION 

[0007] According to one embodiment of the present inven 
tion, a signal receiving system includes a variable directivity 
antenna having its directivity varied in accordance With a 
supplied control signal. Acontrol signal generator is used to 
provide the control signal. A modulator modulates a carrier 
With the control signal generated by the control signal 
generator. A controller demodulates the modulated signal to 
recover the control signal from the modulated signal and 
supplies the recovered control signal to the variable direc 
tivity antenna. The modulator and the control signal gen 
erator may desirably be disposed at a location remote from 
the variable directivity antenna. 

[0008] The modulator may be of a type that ASK (ampli 
tude-shift-keying) modulates the carrier With the control 
signal. 
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[0009] The variable directivity antenna may be connected 
to a receiving apparatus through a transmission line. In this 
case, the modulator and the control signal generator are 
provided in the receiving apparatus. The transmission line 
transmits a signal received by the variable directivity 
antenna to the receiving apparatus and also transmits the 
modulated signal from the receiving apparatus to the vari 
able directivity antenna. 

[0010] Alternatively, the modulator may be external to the 
receiving apparatus. In such case, the transmission line 
transmits a signal received by the variable directivity 
antenna to the receiving apparatus and transmits the modu 
lated signal from the modulator to the variable directivity 
antenna. 

[0011] The variable directivity antenna may be supplied 
With a signal received by a separate antenna. In such case, 
the variable directivity antenna is provided With combining 
means for combining the signal from the separate antenna 
With a signal received by the variable directivity antenna. 
The output signal of the combining means is coupled to the 
receiving apparatus via the transmission line. 

[0012] The variable directivity antenna may include tWo 
directional antennas having their directivities disposed 
orthogonal to each other, and tWo level adjusting means 
Which are supplied With signals respectively received by the 
tWo directional antennas. In such case, the tWo level adjust 
ing means are controlled With the control signal. 

[0013] The variable directivity antenna may be coupled to 
a receiving apparatus through the transmission line. This 
receiving apparatus includes receiving condition detecting 
means for detecting the receiving condition in Which a 
desired channel signal is being received. When the receiving 
condition becomes unacceptable, receiving apparatus con 
trol means operates to vary the control signal to be applied 
to the modulator from the control signal generator, and 
applies to the modulator the control signal available When 
the receiving condition as detected by the receiving condi 
tion detecting means becomes acceptable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a plan vieW of a variable directivity 
antenna according to a ?rst embodiment of the present 
invention. 

[0015] FIG. 2 is a circuit diagram of part of the antenna 
shoWn in FIG. 1. 

[0016] FIG. 3 shoWs a horiZontal directivity pattern of the 
antenna of FIG. 1. 

[0017] FIG. 4 shoWs F/B ratio versus frequency and 
half-Width versus frequency characteristics of the antenna of 
FIG. 1. 

[0018] FIG. 5 shoWs a C/N ratio versus frequency char 
acteristic of the antenna of FIG. 1. 

[0019] FIG. 6 schematically shoWs the arrangement of a 
variable directivity antenna according to a second embodi 
ment of the present invention. 

[0020] FIG. 7 is a block circuit diagram of a signal 
receiving system employing a variable directivity antenna 
system according to a third embodiment of the present 
invention. 
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[0021] FIG. 8 is a block circuit diagram of the variable 
directivity antenna system of the third embodiment used in 
the signal receiving system of FIG. 7. 

[0022] FIG. 9 shoWs changes of tWo factors used in a 
variable attenuator in the antenna system of FIG. 8. 

[0023] FIGS. 10A, 10B, 10C, 10D, 10E, and 10F shoW 
changes of the directivity of the antenna system of FIG. 8. 

[0024] FIG. 11A is a block diagram of a receiving appa 
ratus in the signal receiving system of FIG. 7. 

[0025] FIG. 11B is a block diagram of an antenna control 
commander used in the receiving apparatus shoWn in FIG. 
11A. 

[0026] FIG. 12 shoWs part of a How chart for use in 
explaining hoW antenna directivities are stored in a memory 
in a tuner of the receiving apparatus of FIG. 11A. 

[0027] FIG. 13 shoWs the remainder of the How chart for 
use in explaining hoW antenna directivities are stored in a 
memory in a tuner of the receiving apparatus of FIG. 11A. 

[0028] FIG. 14 shoWs part of a How chart for use in 
explaining the processing performed in the tuner of the 
receiving apparatus of FIG. 11A When the antenna direc 
tivity deviates from an acceptable state. 

[0029] FIG. 15 shoWs the remainder of the How chart for 
use in explaining the processing performed in the tuner of 
the receiving apparatus of FIG. 11A When the antenna 
directivity deviates from an acceptable state. 

[0030] FIG. 16 is a block diagram of a modi?cation of the 
antenna shoWn in FIG. 1. 

[0031] FIG. 17 is a block diagram of a modi?cation of the 
signal receiving system shoWn in FIG. 7. 

EMBODIMENTS 

[0032] Avariable directivity antenna 1 according to a ?rst 
embodiment of the present invention may be used to receive 
a radio Wave in a ?rst frequency band, eg in the UHF band 
(470-890 MHZ) used for television broadcasting. As shoWn 
in FIG. 1, the antenna 1 has plural, e.g. tWo, antenna 
elements 2 and 4. The antenna elements 2 and 4 are folded 
dipole antennas of Which the entire length is, for example, 
about 20 cm that is equal to about one-half of the Wavelength 
7» at the center frequency, 620 MHZ, of the UHF band. The 
tWo antenna elements 2 and 4 are disposed in parallel With 
each other With a predetermined distance d disposed ther 
ebetWeen. The distance d may be, for example, 20 mm, that 
is equal to about M20. The antenna elements 2 and 4 are 
planar type elements that are formed by etching a metal ?lm 
on a printed circuit board 6. 

[0033] Feeding points 2a and 2b disposed in the center 
portion of the antenna element 2 are coupled to a matching 
device, for example, a balun 8. Similarly, feeding points 4a 
and 4b in the center portion of the antenna element 4 are 
coupled to a balun 10. The baluns 8 and 10 may be formed 
on the printed circuit board 6, too, together With the antenna 
elements 2 and 4. The outputs of the baluns 8 and 10 are 
ampli?ed in ampli?ers 11 and 13, respectively. The ampli 
?ers 11 and 13 may be formed on the printed circuit board 
6, too. The outputs of the ampli?ers 11 and 13 are coupled 
through feeders 12 and 14 to inputs 16a and 16b, respec 

Oct. 7, 2004 

tively, of combining means, eg a combiner 16. Combining 
the signals from the antenna elements 2 and 4 after they are 
ampli?ed by the ampli?ers 11 and 13, provides a better C/N 
ratio than amplifying the combiner output. The lengths of 
the feeders 12 and 14 are different from each other. For 
example, the feeder 12 may have a length of L+AL, Whereas 
the feeder 14 may have a length of L. In other Words, the 
feeder 12 has a length larger by AL than the feeder 14. 

[0034] The value AL is determined in the folloWing Way. 
Let it be assumed that the side of the antenna 1 on Which the 
antenna element 2 is disposed is the front side, and the side 
of the antenna 1 on Which the antenna element 4 is disposed 
is the back side. A radio Wave coming from a second 
direction, ie coming from the back, in parallel With the 
surface of the printed circuit board 6 and perpendicularly to 
the length direction of the antenna elements 2 and 4, is 
received by the antenna elements 2 and 4 and propagates 
through the feeders 12 and 14 to the inputs 16a and 16b of 
the combiner 16, respectively. The signal resulting from the 
radio Wave from the second direction as received by the 
antenna element 2 has its phase delayed from the signal 
resulting from the same radio Wave as received by the 
antenna element 4, by an amount corresponding to the 
distance d betWeen the antenna elements 2 and 4, and 
reaches the input 16a of the combiner 16, being delayed by 
an amount corresponding to AL, the difference in length 
betWeen the feeders 12 and 14. In other Words, the signal 
based on the radio Wave from the second direction received 
by the antenna element 2 has its phase delayed from the 
signal based on the same radio Wave received by the antenna 
element 4, by an amount corresponding to AL+d, When they 
reach the inputs 16a and 16b of the combiner 16, respec 
tively. The value AL is determined such that the tWo signals 
at the inputs of the combiner 16 are opposite in phase. 

[0035] A radio Wave coming from a ?rst direction, ie 
coming from the front, in parallel With the surface of the 
printed circuit board 6 and perpendicularly to the length 
direction of the antenna elements 2 and 4, is received by the 
antenna elements 2 and 4 and propagates through the feeders 
12 and 14 to the inputs 16a and 16b of the combiner 16, 
respectively. The signal resulting from the radio Wave from 
the ?rst direction as received by the antenna element 4 has 
its phase delayed from the signal resulting from the same 
radio Wave from the ?rst direction as received by the antenna 
element 2, by the amount corresponding to the distance d 
betWeen the antenna elements 2 and 4. The delay is reduced 
by AL. 

[0036] For example, AL is determined such as to provide 
a delay corresponding to about 0.377». Then, although the 
radio Wave from the ?rst direction or front received by the 
antenna element 4 has a phase difference of +7t/20 (=0.057») 
relative to the same radio Wave from the front received by 
the antenna element 2, the signals from the antennas 2 and 
4 resulting from that radio Wave are combined With a phase 
difference equal to 0.327»(=0.377»—0.057») because they 
propagate through the feeders 12 and 14 before reaching the 
inputs 16a and 16b of the combiner 16. Also, the radio Wave 
from the second direction or back received by the antenna 
element 4 has a phase difference of —0.057» relative to the 
same radio Wave from the back received by the antenna 
element 2. The signal from the antenna element 2 is provided 
With a delay of —0.377» When it is transmitted through the 
feeder 12, and exhibits a phase difference of —0.427»(=— 
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0.057»—0.377») relative to the signal from the antenna element 
4 at the input 16a of the combiner 16. This phase difference 
is approximately M2, and, therefore, the signal from the 
back of the antenna 1 is substantially cancelled. 

[0037] Then, the signals resulting from the radio Wave 
from the front of the antenna 1 received by the antenna 
elements 2 and 4 are combined With a reduced phase 
difference, Whereas the signals resulting from the radio Wave 
from the back received by the antenna elements 2 and 4 are 
combined, being substantially oppositely phased. As a 
result, the antenna 1 operates as a directional antenna With 
no backWard main lobe. Generally, if the lengths of the 
feeders from the antenna elements 2 and 4 to the combiner 
16 are equal, the distance d betWeen the antenna elements 2 
and 4 must be M4 in order to couple signals resulting from 
a radio Wave from the front as received by the antenna 
elements 2 and 4, in phase With each other to the inputs 16a 
and 16b of the combiner 16, and to couple signals resulting 
from a radio Wave from the back as received by the antenna 
elements 2 and 4, in opposite phase to the inputs 16a and 16b 
of the combiner 16. Such larger distance d of M4 makes the 
antenna larger. In contrast, according to the ?rst embodiment 
of the present invention, the distance d betWeen the antenna 
elements 2 and 4 can be smaller, e.g. M20, than M4 because 
the difference of AL is provided betWeen the length of the 
feeder 12 and the length of the feeder 14, and, therefore, the 
siZe of the antenna 1 can be smaller. 

[0038] FIG. 3 shoWs a horiZontal directivity pattern of the 
antenna 1 at 470 MHZ. As is understood from this pattern, 
the antenna 1 exhibits a large F/B ratio of, for example, 8.1 
dB and, therefore, can receive radio Waves from the front of 
the antenna 1 better than radio Waves from the back. Also, 
the antenna 1 exhibits a half-Width at about 82°. FIG. 4 
shoWs the F/B ratio versus frequency characteristic of the 
antenna 1 and also the half-Width versus frequency charac 
teristic. The solid line is for the F/B ratio, and the broken line 
is for the half-Width. As is seen, the F/B ratio is Within a 
range of from about 7.5 dB to about 11 dB, Which is 
sufficiently practically usable in the entire UHF band. Also, 
the half-Width is Within a range of from about 68° to about 
82°, Which is also practically useable in the entire UHF 
band. FIG. 5 shoWs the C/N ratio versus frequency charac 
teristic of the antenna 1 relative to the antenna 1 With the 
ampli?ers 11 and 13 removed. As is seen from FIG. 5, the 
use of the ampli?ers 11 and 13 improves the C/N ratio by 
about 2.8 dB at the Worst. The highest frequency of the UHF 
band shoWn in FIGS. 4 and 5 is about 800 MHZ. In U.S.A., 
hoWever, the highest frequency of the UHF band actually 
utiliZed is 806 MHZ, and, therefore, FIGS. 4 and 5 clearly 
shoW that the antenna 1 is useful in receiving radio Waves in 
the UHF band in U.S.A. 

[0039] The antenna 1 With the above-described arrange 
ment is adapted to receive Well only a radio Wave coming 
from the front side of the antenna 1. HoWever, it may 
become necessary for the antenna 1 to receive a radio Wave 
coming thereto from the back. For that purpose, variable 
phase means, for example, a variable phase device 18 is 
connected to the input 16b of the combiner 16 as shoWn in 
FIG. 2. The variable phase device 18 can selectively assume 
a state in Which it can couple the signal resulting from a 
radio Wave received by the antenna element 4 and transmit 
ted through the feeder 14 to the input 16b of the combiner 
16 Without modifying it, and a state in Which it couples the 
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signal to the input 16b after phase-shifting it by 180°. The 
180° phase inverted version of the signal resulting from the 
radio Wave from the front received by the antenna element 
4 and transmitted through the feeder 14 can be combined 
With the signal of substantially opposite phase resulting from 
the same radio Wave received by the antenna element 2 and 
transmitted through the feeder 12. The 180° phase inverted 
version of the signal resulting from the radio Wave from the 
back of the antenna 1 received by the antenna element 4 and 
transmitted through the feeder 14 is combined With the 
signal resulting from the same radio Wave from the back 
received by the antenna element 2 and transmitted through 
the feeder 12. Accordingly, the antenna 1 exhibits a back 
Ward directivity. 

[0040] The variable phase device 18 has selecting means, 
for example, a selector sWitch 20 that has contacts 20a and 
20b. The sWitch 20 also has a contact element 20c that is 
selectively brought into contact With the contacts 20a and 
20b. The contact element 20c is connected to the feeder 14, 
and the contact 20a is connected to the input 16b of the 
combiner 16. Connected betWeen the contacts 20a and 20b 
is a delay element, eg a delay line 22 having such a length 
as to provide a delay of 180° for the signal at the above 
stated center frequency. With the contact 20a contacted by 
the contact element 20c, the signal transmitted through the 
feeder 14 is coupled to the input 16b of the combiner 16 
Without being delayed. With the contact 20b contacted by 
the contact element 20c, the signal transmitted through the 
feeder 14 has its phase inverted by the delay line 22 before 
being coupled to the input 16b of the combiner 16. The 
selector sWitch 20 may be an electronic selector sWitch, eg 
a semiconductor sWitching device. The semiconductor 
sWitching device may be, for example, a PIN diode. With an 
electronic selector sWitch, directivity sWitching can be 
remote controlled. The variable phase device 18 may be 
connected to the feeder 12 instead of the feeder 14. Further, 
the variable phase device 18 may be formed on the printed 
circuit board 6. 

[0041] As described above, the antenna 1 exhibits direc 
tivity in selected one of the forWard and backWard direc 
tions, and can be small in siZe because it is formed on the 
printed circuit board 6. 

[0042] The above-described antenna 1 is for receiving 
radio Waves in the UHF band. An antenna 30 according to 
a second embodiment of the invention shoWn in FIG. 6 is 
arranged to be able to receive radio Waves in a second 
frequency band, e.g. VHF television broadcasting Waves (at 
frequencies of 54-88 MHZ and 174-216 MHZ), in addition to 
Waves in the UHF band. In order for the antenna 30 to be 
operable both in the UHF and VHF bands, dipole antennas 
are used as antenna elements 32 and 34. The antenna 
elements 32 and 34 have a length of about 250 mm, and are 
disposed in parallel With each other. The antenna elements 
32 and 34 are spaced by a distance d of about 30 mm. Like 
the antenna 1 of the ?rst embodiment, the antenna elements 
32 and 34 are formed on a printed circuit board. 

[0043] OutWard of and close to the respective opposite 
outer ends of the antenna element 32, extension elements 36 
and 38 are disposed in line With the antenna element 32. 
Similarly, extension elements 40 and 42 are disposed in line 
With the antenna element 34 outWard of and close to the 
respective opposite outer ends of the antenna element 34. 
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The extension elements 36, 38, 40 and 42 are also formed on 
the printed circuit board by etching metal layers on the 
board. The length of each of the extension elements 36, 38, 
40 and 42 is about 100 mm. Accordingly, the sum in length 
of the antenna element 32 and its extension elements 36 and 
38 is about 450 mm, and the sum in length of the antenna 
element 34 and its extension elements 40 and 42 is also 
about 450 mm. 

[0044] SWitching means, Which may be semiconductor 
sWitching devices, eg PIN diodes 44 and 46, are connected 
betWeen the outer ends of the antenna element 32 and the 
extension elements 36 and 38, respectively. The PIN diodes 
44 and 46 have their anodes connected to the antenna 
element 32 and have their cathodes connected respectively 
to the extension elements 36 and 38. Similarly, PIN diodes 
48 and 50 are connected betWeen the outer ends of the 
antenna element 34 and the extension elements 40 and 42, 
respectively. The PIN diodes 44 and 46 have their anodes 
connected to the antenna element 34 and have their cathodes 
connected respectively to the extension elements 40 and 42. 
With the PIN diodes 44, 46, 48 and 50 being conductive, the 
antenna element 32 is connected to the extension elements 
36 and 38, and the antenna element 34 is connected to the 
extension elements 40 and 42, so that the antenna elements 
32 and 34 With their extension elements can operate as VHF 
antennas. With the PIN diodes 44, 46, 48 and 50 rendered 
nonconductive, only the antenna elements 32 and 34 operate 
and act as UHF antennas. 

[0045] In order to render the PIN diodes 44, 46, 48 and 50 
conductive and nonconductive, the extension elements 36, 
38, 40 and 42 are connected to a point of reference potential, 
eg a point of ground potential, via respective current supply 
paths, e.g. high-frequency blocking coils 52, 54, 56 and 58. 
In order to cause DC current to How from the antenna 
element 32 through the PIN diodes 44 and 46 and the 
high-frequency blocking coils 52 and 54, a sWitch 64 and a 
DC supply 68 are connected to a balun 60 to Which central 
feed points of the antenna element 32 are connected. Simi 
larly, in order to cause DC current to How from the antenna 
element 34 through the PIN diodes 48 and 50 and the 
high-frequency blocking coils 56 and 58, a sWitch 66 and a 
DC supply 70 are connected to a balun 62 to Which central 
feed points of the antenna element 34 are connected. Instead 
of using the DC supplies 68 and 70 in association With the 
sWitches 64 and 66, respectively, a single DC supply may be 
connected to the sWitches 64 and 66. 

[0046] The baluns 60 and 62 have the same con?guration, 
and, therefore, only the balun 62 is described in detail. 
Respective one ends of inductors 72 and 74 are connected to 
the tWo feeding points of the antenna element 34. The other 
end of the inductor 72 is grounded via a capacitor 76, and the 
other end of the inductor 74 is connected to an output 
terminal 78 of the balun 62. An inductor 80 is disposed With 
respect to the inductor 72 in such a Way that they are 
inductively coupled With each other, and an inductor 82 is 
disposed With respect to the inductor 74 in such a Way that 
they are inductively coupled With each other. The inductors 
80 and 82 have their one ends interconnected, With the other 
end of the inductor 80 connected to the other end of the 
inductor 74, and With the other end of the inductor 82 
connected to the other end of the inductor 72. A series 
combination of the sWitch 66 and the DC supply 70 is 
connected via a loW-pass ?lter 84 to the junction of the 
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inductors 74 and 80. The loW-pass ?lter 84 includes a 
high-frequency blocking coil 84a and a capacitor 84b. 

[0047] With the sWitch 66 closed, current from the DC 
supply 70 ?oWs through the inductor 74, the antenna ele 
ment 34 and the PIN diode 50 to the high-frequency block 
ing coil 58, and also ?oWs through the inductors 80, 82 and 
72, the antenna element 34, and the PIN diode 48 to the 
high-frequency blocking diode 56. This renders the PIN 
diodes 48 and 50 conductive for receiving the UHF band. If 
the sWitch 66 is opened, no DC current ?oWs from the DC 
supply 70, rendering the PIN diodes 48 and 50 nonconduc 
tive, for receiving the UHF band. 

[0048] Similarly, by opening or closing the sWitch 64 
associated With the balun 60, the UHF or VHF band recep 
tion mode can be selected. It is desirable to operate the 
sWitches 64 and 66 in synchroniZation With each other. By 
using semiconductor sWitching devices as the sWitches 64 
and 66, and supplying external sWitching control signals to 
the sWitches 64 and 66, remote control is possible. 

[0049] The remainder of the antenna 30 is similar to the 
antenna 1 of FIG. 1, the same reference numerals and 
symbols as used in FIG. 1 are used for the same or similar 
components, and their detailed description is not made. It 
should be noted, hoWever, that a variable phase device 18a 
is used in place of the variable phase device 18. The variable 
phase device 18a includes tWo variable devices 18b and 18c 
for the reception of the VHF and UHF bands Which are 
selectively used, being selected by a sWitch 18d. When the 
sWitches 64 and 66 are open, the variable phase device 18b 
for the UHF band is used, While the variable phase device 
18c for the VHF band is used When the sWitches 64 and 66 
are closed. By using a semiconductor sWitching device as 
the sWitch 18d, remote control of the variable phase device 
18a is possible. 

[0050] The above-described arrangement makes it pos 
sible to selectively receive radio Waves in the UHF and VHF 
bands coming to the antenna 30 from the front and back 
thereof. 

[0051] A signal receiving system employing a variable 
directivity antenna system 90 according to a third embodi 
ment of the invention is shoWn in FIGS. 7 through 10 and 
FIGS. 11A and 11B. The variable directivity antenna sys 
tem 90 includes an antenna set formed of antennas 30a and 
30b of the same con?guration as the antenna 30 according 
to the second embodiment shoWn in FIG. 6. The antenna 
system 90 can receive Well any desired one of UHF and VHF 
radio Waves coming from various directions. 

[0052] The antenna system 90 receives, at its input termi 
nal 90a, a satellite broadcast intermediate-frequency signal 
resulting from a satellite broadcast signal received by a 
satellite broadcast receiving antenna, eg a satellite broad 
cast receiving parabolic antenna 92, and frequency-convert 
ing in a converter 94 provided in association With the 
parabolic antenna 92. The satellite broadcast intermediate 
frequency signal is mixed With a UHF or VHF band tele 
vision broadcast signal received by the antenna system 90, 
and the mixture signal is outputted from an output terminal 
90b of the antenna system 90. The mixture signal at the 
output terminal 90b is coupled through a transmission line 
96 to a splitter 98 Where the mixture signal is split into the 
satellite broadcast intermediate-frequency signal and the 












